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Fryer, Tim

From: Carlson, Larry <LCarlson@TENASKA.com>
Sent: Wednesday, May 14, 2014 1:38 PM
To: Nguyen, Quang
Subject: Tenaska Roan's Prairie Generating Station
Attachments: Roan's Prairie CO2 BACT Limits Derivation.pdf

Quang‐ 
 
Upon reviewing the Golden Spread Antelope Station permit materials, it appears clear to me their BACT limit DOES NOT 
include startup and shutdown.  The proposed limit of 1,304 lb/MWh taken from their table below is calculated by 
dividing the hourly emissions (189,432 lbs/hr) by the gross output (149.66 MW) and multiplying by their assumed 
degradation factor (3%) as follows:   
 

189,432 lbs CO2  x             1           x 1.03  =  1,304 lbs 
             hr                    149.66 MW                       MWh 

 
 
The hourly emissions and turbine output values are at a STEADY STATE part load of 75% at ‐10 degrees F.  There are no 
startup or shutdown emissions or output included in the calculation (or margined to include).  This is consistent with 
response #5 in their December 4, 2013 response to your completeness determination (included below).  Note the BACT 
Output Bases table at the end of that document was revised in April 2014 (which is excerpted below).  The Statement of 
Basis also refers to the 75% load basis (excerpt below). 
 
This is the reason our “Margined Blended Load CO2 Emission Rate” (1,310 for the GE 7FA .05, shown in the attachment) 
is similar to their BACT limit (1,304); they are both on a very similar basis (ours assumes a 90%/10% blend of 100%/50% 
steady state load whereas theirs assumes 100% at 75% load).  There are also some differences in assumed margins and 
turbine performance due to elevation & ambient temperature differences.  I have attached a revised BACT limit basis for 
Roan’s Prairie, with the only revision being the assumed fuel CO2 intensity being changed to match the Part 75 
methodology (118.86 lb/MMBtu). 
 
Please let me know if you have any further questions. 
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Response #5 in the December 4, 2013 response to the completeness determination: 
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Statement of Basis: 
 

 
 
                                                                f         
Larry G. Carlson, QEP 
Director, Air Programs 
 

TENASKA INC. 
14302 FNB Parkway | Omaha | NE | 68154‐5212 
o: 402.938.1661 | c: 402.203.5263 | f: 402.691.9530 
LCarlson@TENASKA.com 

 



Parameter Units
Siemens

SGT6-5000F
GE

7FA.05
GE

7FA.04
Annual Avg. Ambient Condition Basis (°F) 69 69 69
Min Load Definition (% of Full Load) 40.2% 46.2% 51.8%
Full/Base Load Annual Avg. (MWgross) 231.1 212.4 176.3
Min Load Annual Avg. (MWgross) 93.0 98.1 91.3
Full/Base Load Steady State Operation (% of annual hours) 90% 90% 90%
Min Load Steady State Operation (% of annual hours) 10% 10% 10%
Start Time to 100% Load (min) 12.7 20 14

(MW/min) 30 --- ---
(%/min) --- 9 9

Time in Load Ramp to Min Load (min) 3.1 5.1 5.7
Start Time to Min Load (min) 8.1 14.1 8.7
Estimated Power Generated During Start (MWhsgross) 2.4 4.1 4.3
Starts per Year (#) 365 365 365
Total Time in Start (min) 2,955 5,148 3,182
Total Power Generated in Start (MWhsgross) 877 1,511 1,576
Fuel Use: Turning Gear to Min Load (MMBtu) --- 113 95
Start CO2 Emissions to 100% Load (lb/event) 23,954 --- ---
Estimated Start CO2 Emissions to Min Load (lb/event) 9,150 13,431 11,291
Estimated Start CO2 Emissions (tons/yr) 1,670 2,451 2,061
Shutdown Time from 100% Load (min) 7.7 13 13

(MW/min) 30 --- ---
(%/min) --- 9.125 9.125

Shutdown Time from Min Load (min) 3.1 7 7
Time in Load Ramp from Min Load (min) 3.1 --- ---
Power Generated during Shutdown (MWhsgross) 2.4 5.5 5.2
Shutdowns per Year (#) 365 365 365
Total Time in Shutdown (min) 1,130 2,555 2,555
Total Power Generated in Shutdown (MWhsgross) 877 2,008 1,898
Fuel Use: Min Load to Turning Gear (MMBtu) --- 91 85
Shutdown CO2 Emissions (from 100%) (lb/event) 21,743 --- ---
Estimated Shutdown CO2 Emissions from Min Load (lb/event) 8,748 10,816 10,103
Estimated Shutdown CO2 Emissions (tons/yr) 1,597 1,974 1,844

(min) 171,116 167,497 169,463
(hrs) 2,852 2,792 2,824

Generation at Full/Base Load (MWhsgross) 593,291 533,645 448,145
Generation at Min Load (MWhsgross) 26,523 27,386 25,787
New & Clean Gross Heat Rate at Full/Base Load (Btu/kWh, HHV) 10,053 9,883 10,017
New & Clean Gross Heat Rate at Min Load (Btu/kWh, HHV) 13,425 13,104 12,737
Assumed CO2 Intensity (lb/MMBtu) 118.9 118.9 118.9
New & Clean CO2 Emission Rate at Full/Base Load (lb/MWh) 1,195 1,175 1,191
New & Clean CO2 Emission Rate at Min Load (lb/MWh) 1,596 1,557 1,514
New & Clean Blended Load Steady State Emissions (tons/yr) 375,631 334,768 286,291
Degradation Margin (%) 6% 6% 6%
Commercial Margin (%) 2% 2% 2%
Margined Blended Load CO2 Emission Rate (lb/MWh) 1,334 1,310 1,321
Margined Blended Load Steady State CO2 Emissions (tons/yr) 413,355 367,485 312,967

(tons/yr) 378,897 339,193 290,195
(lb/hr avg) 259,518 232,324 198,764

(MWhs) 595,045 537,164 451,619
(lb/MWhgross) 1,274 1,263 1,285

(tons/yr) 416,621 371,910 316,871
(lb/hr avg) 285,357 254,733 217,035

(MWhs) 595,045 537,164 451,619
(lb/MWhgross) 1,400 1,385 1,403
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